
               3

1.  Inflammation and stress: impact on preterm
birth

preterm birth (pTb) is defined as birth before
37 weeks gestational age, occurs with an incidence
of 7-11% and represents one of the most important
causes of perinatal mortality and morbidity
 (lockwood, 2002). 

pTb may be considered a clinical syndrome that
arises from different pathological processes that ac-
tivate before 37 weeks of gestation one or more of
the components of the pathway of parturition: cervix,
fetus, fetal membranes, placenta and myometrium.
This premature activation may be caused by multiple
conditions, as inflammation/infection, uteroplacental
ischaemia or haemorrhage, uteroplacental insuffi-
ciency (hypertension, insulin-dependent diabetes,
drug abuse, smoking, alcohol consumption), uterine
overdistension, cervical disease, stress and endocrine
disorders, and/or other immunologically mediated
processes (romero et al., 2006) (Fig. 1).

among all causes of pTb, inflammation, with or
without infection, is a common condition leading to
pTb and its pathogenetic mechanisms are related to

the activation of the innate immune system (romero
et al., 2006; romero et al., 2007; challis et al.,
2009). in this context, placenta, fetal membranes and
the other key tissues activate the inflammatory path-
way leading to pTb throughout the up-regulation of
several molecules such as proinflammatory inter-
leukin-1 beta (il-1β), tumor necrosis factor alpha
(TnF-α) and interleukin-8 (il-8), chemokines and
prostaglandins (pG) (romero et al., 2002). 

Therefore, the various causes of pTb act through
some common mechanisms (Fig. 2):

a) ripening of the cervix: cytokines increases the
production of matrix metalloproteinases (MMp-
8, MMp-9), cyclooxygenase (cOX)-2, pGe2,
which are involved in the softening and dilation
of the cervix (sennström et al., 2000). 

b) rupture of the membranes: proinflammatory
 cytokines increase MMp-9, collagenases and pG
and decrease levels of tissue inhibitor of MMp-
2, resulting in the rupture of the membranes (Xu
et al., 2002). 

c) myometrial contractility: TnF-α and il-1β in-
crease uterine contractility, the local expression
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of COX-2 and the production of PGE2 (Slater et
al., 1999). IL-6 up-regulates the expression of
oxytocin receptors on myometrial cells (Rauk et
al., 2001). 

Beside inflammation, stress represent another key
event for PTB (Copper et al., 1996), involving both
neuroendocrine and immune functions. In this con-
text, an increased secretion of several neuropeptides,
such as corticotropin releasing hormone (CRH), oc-
curs. It represents a key pivotal brain factor activated
by all stressful conditions and modulating the
 endocrine (ACTH release from pituitary), the meta-
bolic (adrenaline release from the adrenal medulla),
the immune (cortisol release from the adrenal cortex)
and the behavioural responses. 

During pregnancy, CRH is produced by placenta
and gestational tissues (Petraglia et al, 1987) and it
is involved in different processes of pregnancy, as
uteroplacental blood flow regulation, myometrial
contractility, regulation of maternal-fetal HPA axis

and feto-placental inflammatory/immune response
(Petraglia et al., 2010). Concerning PTB, serum con-
centration and placental mRNA expression of CRH
are higher than in control group (Wolfe et al., 1988;
Torricelli et al, 2007) and in particular when associ-
ated with vaginal infection (Petraglia et al., 1995).
Indeed, microbial invasion of the amniotic cavity
represent a stress condition associated with sig -
nificant CRH elevation in placenta extracts, both in
maternal plasma and in amniotic fluid (Petraglia et
al., 1995). To corroborate the important role of CRH
in inflammatory events occurring in a recent study
it was demonstrated that the expression of CRH
mRNA was higher in placental tissues collected
from women delivered preterm with histological
chorioamnionitis (Torricelli et al., 2011). A feed-for-
ward loop between proinflammatory cytokines and
CRH exists: CRH enhances the LPS induced IL-1β
secretion, and in turn IL-1β increases CRH produc-
tion from cultured human placental cells (Petraglia
et al., 1990). All together, this findings suggest that

Fig. 1. — Pathogenetic mechanisms of preterm delivery

Fig. 2. — Common mechanisms leading to preterm birth
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when an inflammatory process occurs, a placental
expression of stress-related pathways is activated.
several evidences indicate that during pregnancy the
secretion of crh from intrauterine sources may be
influenced by maternal and/or fetal physiological
and pathological stress conditions (pike, 2005). in
fact, a relationship exists between stressful life
events or poor social circumstances, psychological
aspects, environment (eg, poverty, minority or
 unmarried status, and loss of employment, housing,
or partner) and pTb, suggesting that external
 environmental events are responsible of this
 syndrome (petraglia et al, 2001). psychosocial stress
may initiate preterm labor modulating placental
products, such as acTh, cortisol and prostaglandins
(challis et al., 2000; petraglia et al., 2010). in fact,
prematurity seems to be more common among
 mothers reporting increased stress and anxiety
(lockwood, 1999a) because of maternal stress is
 associated with pTb, the aberrant regulation of crh
and consequently the production of inflammatory
cytokines could represent the pathophysiologic basis
of this association. Maternal stress may act via
 different pathways: (a) a neuroendocrine pathway
 resulting in the activation of maternal-placental-fetal
endocrine systems promoting parturition; (b) an
 immune/inflammatory pathway wherein maternal
stress may modulate placental-decidual immunity
thus increasing susceptibility to intrauterine and fetal
inflammatory processes. in conclusion, the resultant
increase in crh production may represent a critical
factor that could contribute to the early initiation and
activation of uterine contractility and pTb (Wadhwa
et al., 2001).

2.  Identify women at risk

The prediction of spontaneous pTD represents a
topic goal with the aim to reduce fetal and neonatal
morbidity and mortality. To identify women at risk
is a fundamental part of strategies to reduce the pTb
in the general population (Goldenberg et al., 2005a).
The major objectives to prevent pTb are represented
by: (1) better understand the pathways leading to
pTb; (2) identify a high risk population that could
benefits from particular treatment and identify a low
risk population to avoid unnecessary and costly in-
terventions (behrman et al., 2007) and (3) to initiate
risk specific treatment. 

Once the pathogenesis is addressed, interventions
may be directed to prevent and reduce, before or
 during pregnancy, both the risk, morbidity and
 mortality related to pTb (iams et al., 2008; petraglia
and Visser, 2009).

Many maternal or fetal characteristics have been
considered as associated risk factors with pTb

(Goldenberg et al, 2005a), and they were classified
as periconceptiona, obstetric history or pregnancy
associated risk factors (Fig. 3). 

a) Periconceptional risk factors

• Socioeconomic characteristics: black women are
three times more likely to have a pTb than
women from other racial (Goldenberg et al.,
1996). low socioeconomic status, low and high
maternal ages, and single marital status are asso-
ciated with pTb (smith et al., 2007).

• Nutritional status: a low bMi, low serum con-
centrations of iron, folate or zinc are associated
with high risk of spontaneous pTb (bloomfield,
2011). 

• Stress: Mothers experiencing psychological stress
are at increased risk of pTb(copper et al, 1996),
and a role of crh is proposed (challis et al.,
2000).

• Systemic diseases: Thyroid diseases, asthma,
 diabetes, and hypertension, are associated with in-
creased rates of pTb (Goldenberg et al., 2005b).

b) Obstetric history

• Previous PTB: The recurrence risk in women
with a previous pTb ranges between 15%-50%,
depending on number and gestational age of pre-
vious deliveries and the risk is inversely related
to the gestational age of previous pTb (Golden-
berg et al., 2006).

• Interval between pregnancies: an interpregnancy
interval of less than 6 months confers a increased
risk of pTb (smith et al., 2003a). 

• Previous uterine surgery: history of myomectomy,
cervical cone biopsy or loop electrocautery excision
procedures have been associated with an increase
in spontaneous pTb (Jakobsson et al., 2007).

• Smoke: Tobacco use increases the risk of pTb.
both nicotine and carbon monoxide are powerful
vasoconstrictors, and are associated with placental
damage and decreased uteroplacental blood flow,
leading to fetal growth restriction and pTb
(ebrahim et al., 2000; aliyu et al., 2010).

c) Pregnancy associated risk factors

• Local or systemic infections: infections, such as
pyelonephritis and asymptomatic bacteriuria are
associated with pTb (Goldenberg et al., 2005).
peridontal disease has received widespread
scrutiny suggesting an increased risk independent
of other factors (Offenbacher et al., 2006). 

• Intrauterine infection: intrauterine infection is an
important mechanism leading to pTb and related
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to activation of the innate immune system. The
microorganisms most commonly reported are
genital Mycoplasma (Larsen and Hwang, 2010).
The mechanism by which bacterial vaginosis is
associated with PTB is unknown, but micro -
organisms probably ascend into the uterus before
or early during pregnancy (Hillier et al., 1994).

• Multiple pregnancy: Multiple gestations carry a
risk of PTB, and result in 15-20% of all PTB.
Uterine overdistension, resulting in contractions
and P-PROM, is the causative mechanism for the
rate of increased risk (Stock and Norman, 2010). 

• Cervical shortening and insufficiency: Cervical
shortening is a risk factor for PTB. So, the shorter
cervix, the greater the risk of preterm delivery (Di
Renzo, 2009).

• Vaginal bleeding: Vaginal bleeding caused by
 placental abruption or placenta praevia is associ-
ated with a very high risk of PTB (Krupa et al.,
2006).

Clinical assessment of risk

To support clinical practice, several biophysical and
biochemical markers have been proposed in addition
to the evaluation of the obstetric history and mater-
nal risk factors, to identify patients at risk of sponta-
neous PTB (Lamont, 2006). Patients with a short
cervix could have a higher rate of PTB and they may
benefit from targeted interventions (Di Renzo,
2009). Therefore, accurate prediction of the risk of
PTB among asymptomatic pregnant women and
those symptomatic with threatened preterm labor
may offer the opportunity to target care at those most
likely to benefit. 

Vaginal digital examination to assess the cervix in
pregnancy is simple to do but suffers from large vari-
ation among examiners (Holcomb and Smeltzer,
1991). Therefore, an useful tool in detecting patients
at risk of PTB is the measurement of cervical length
(CL) by transvaginal ultrasonography, a reproducible
method of examination during pregnancy (Sonek et

al., 1990). The assessment of CL has been well
 standardized (Sonek and Shellhaas, 1998) and it is
reproducible among different examinators (Burger
et al, 1997). The length of the cervix is directly
related   to the duration of pregnancy: the shorter the
cervix, the greater the likelihood of PTB (Iams et al.,
1996; Severi et al., 2003). 

In the highest risk women, a CL of 25 mm has a
positive predictive value of 70% for PTB < 35 weeks
when detected at 14-18 weeks, and of 40% when
 detected at 18-22 weeks of pregnancy (Mella and
Berghella, 2009). 

In clinical practice in addition to the use of digital
examination and CL evaluation, the identification of
other possible biophysical markers should be consid-
ered: membrane thickness (Severi et al., 2008) and
 estimated fetal weight (EFW) (Severi et al., 2012). 

It was demonstrated, a positive correlation be-
tween membrane thickness and the time of delivery.
Indeed, in women at risk for PTB, when this para -
meter is above the cut-off value of 1.2 mm, the
 probability to delivery preterm is higher (likelihood
ratios of 3.3), with a sensitivity and specificity of
100% (95% CI, 80.3-100) and 69.5% (95% CI, 61.2-
77.0) respectively (Severi et al., 2008).

Moreover, a relationship between ultrasound
EFW at third trimester and the risk of PTB after pre-
mature onset of labor exists. In asymptomatic
women between 28 and 36 weeks gestation, EFW
lower than 0.90 MoM increases 4.6 times the risk of
spontaneous PTB (Severi et al., 2012).

Regarding biomarkers in a biologic fluids a
 clinical usefulness to predict PTB (Menon et al.,
2011) has been shown:

i) Fetal fibronectin (fFN): a glycoprotein found in
the extracellular substance of the decidua basalis
next to the intervillous space (Kiefer and Vintzileos
2008; Lookwood et al., 1999b). A positive fFN test
in vaginal fluids is the most accurate investigation
in predicting spontaneous PTB within 7 10 days after
testing among women with symptoms of threatened

Fig. 3. — Risk factors of preterm delivery
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pTb (honest et al., 2002) and improves the predic-
tive value of cervical ultrasonography to identify
 patients at risk (honest et al., 2009). a fFn positive
test represents a powerful marker of pTb when
measured at or after 22-24 weeks of gestation in
asymptomatic high risk women (Kurtzman, 2009;
berghella et al., 2008). 

ii) crh and its binding protein (crh-bp):
 maternal plasma crh in the second trimester might
be of use in identifying women at high risk of pTb
before 34 weeks, detecting about 40% of women
who will deliver preterm (Mclean and smith, 2001).
recently, it is found that maternal serum crh
 beyond 28 weeks, in presence of intact membranes,
is the most accurate biomarkers in predicting
preterm birth within 48 hours (hill et al., 2008).
 Maternal serum crh-bp in asymptomatic women
at high risk for pTb decreases as parturition
 approaches, suggesting that crh bioavailability
 increases at delivery (berkowitz et al., 1996). 

iii) ratio of e3/e2: an increase of estriol produc-
tion is related to the timing of the onset of labor,
however, a pivotal event of parturition is represented
by a change in the ratio of the e2 and e3 as labor
 approaches, leading to a more than 10-fold excess
of e3. since e3/e2 increased in the month before
delivery  , creating an estrogenic environment at the
onset of labor, the e3 increase and the altered e3/e2
ratios may be clinically useful in predicting pTb
(smith et al., 2009). 

iv) salivary estriol: hight salivary estriol concen-
trations from 24 to 34 weeks may be clinically help-
ful in the identification women with singleton
pregnancies at risk of pTb who delivering preterm.
an increase in salivary estriol concentrations occurs
about 3-4 weeks before the onset of labor in women
delivering preterm, with a sensitivity of 71% and
specificity of 77% when exceeding a 2.3 ng/ml
 (McGregor et al., 1995).

nevertheless, current knowledge of risk factors
and biomarkers in predicting the pTb has not been
successful in reducing the rate of pTb which con-
tinues to rise in the last decades.

3.  Management  of  women  at  risk  of  preterm
birth

a) Periconceptional interventions

• Periconceptional  interventions  for  women
without risk factors

as many as 50% of pTb occur in women who do
not have known risk factors (Mercer et al., 2005).
smoking cessation, optimal nutrition, and perio -
dontal care are commonly recommended. interven-

tions targeted to reproductive-age women include
improved public awareness of the lifetime conse-
quences of pTb (Masset et al., 2003) and the in-
creased risk of pTb that accompanies pregnancies
conceived after assisted reproductive technology
(acOG, 2005). Women programming a pregnancy
are routinely advised to initiate prenatal vitamins
prior to conception and to avoid known risk factors
such as cigarette smoking (acOG, 2005). a reduc-
tion in maternal smoking may reduce the rate of pTb
(burguet et al., 2004). The risk attributable to
 cigarette smoking is greater than 25% for pTb (shah
and bracken, 2000) and it is about 5% for infant
mortality (salihu et al., 2003). a review of prior
pregnancies could be useful to identify opportunities
to reduce risks, including periconceptional inter -
vention such as correction of Mullerian anomalies
 (patton et al., 2004).

• Periconceptional interventions for women who
have a prior preterm birth

Women with a prior pTb have an increased risk of
recurrence of pTb (iams and berghella, 2010).
Women with increased medical risks for pTb might
benefit from periconceptional interventions such as
control of medical disorders (eg, diabetes, seizures,
asthma, or hypertension) or interventions that influ-
ence prenatal care such as prophylactic progesterone
or cerclage before the cervix has dilated (cervical
cerclage helps to prevent second trimester loss or
pTb in women with at least three previous second
trimester losses or pTb (with history indicated cer-
clage placed at 12 to 14 weeks) (berghella and
seibel-seamon, 2007). 

b) Postconceptional interventions

• Prenatal care and social support
The rate of pTb is high in women who do not re-
ceive prenatal care. although perhaps beneficial in
adolescents (Quinlivan and evans, 2004), enhanced
prenatal care including social support, home visits,
and pTb education have not reduced pTb (Klerman
et al., 2001). 

• Modification of maternal activity
bed rest is frequently recommended for women
whose pregnancies are at risk for pTb, but there is
no evidence that it is beneficial (sosa et al., 2004).
limitation of work and sexual activity is commonly
recommended despite a lack of supporting evidence
(yost et al., 2006). 

• Nutritional supplements
Dietary supplementation of omega-3 polyunsatu-
rated fatty acids is associated with reduced produc-
tion of inflammatory mediators, and omega-3
supplementation in women at risk for pTb decreases
rate of preterm (barger, 2010). 
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• Periodontal care
The risk of pTb rises with increased severity of pe-
riodontal disease and when periodontal disease pro-
gresses in pregnancy (Offenbacher et al., 2006).
although postulated to arise from hematogenous
transmission of oral microbial pathogens to the gen-
ital tract, it is more likely the result of variations in
the inflammatory response to resident microflora
(stamilio et al., 2007). 

• Antibiotic treatment
Treatment of asymptomatic bacteriuria reduces the
rate of pTb (smaill, 2007). The current consensus
is that symptomatic vaginal infections with bacterial
vaginosis should be treated but screening and pro-
phylaxis are not recommended (acOG, 2001).

• Progesterone supplementation
progesterone supplementation for women at risk for
pTb has been investigated on the basis of several
mechanisms of action, including reduced gap junc-
tion formation and oxytocin antagonism leading to
relaxation of smooth muscle, maintenance of cervi-
cal integrity, and anti-inflammatory effects (Dodd et
al., 2006; romero et al., 2011).

• Cervical cerclage 
The cervix normally stays tightly closed during preg-
nancy. since cervical incompetence is considered
one of the causes of the pTb, the evaluation of cer-
vical characteristics may provide informations and
allows action on a one cause of the syndrome (Man-
cuso and Owen, 2009). cervical cerclage (bergella
et al., 2005) is a frequent intervention proposed to
prevent pTb once the short cl has been detected or
in women with prior spontaneous pTb (eskandar et
al., 2007). placement of a therapeutic cerclage may
reduce the incidence of pTb at <34 weeks’ gestation
among high-risk patients. a cervical cerclage may
be inserted prophylactically before pregnancy or
during the first trimester in women at high risk or
it may be placed therapeutically after detection of
cervical changes (althuisius et al, 2000). it is a sur-
gical treatment to insert a suture to keep the cervix
closed. There are a number of proposed treatments
(shirodkar and McDonald techniques) (shirodkar,
1995; McDonald, 1957) designed to keep the cervix
closed until the expected time of birth. 

elective cervical cerclage carries risks for the
pregnancy: surgical manipulation of the cervix can
cause uterine contractions, bleeding, infection with
pyrexia which may lead to miscarriage or preterm
labor (Drassinower et al., 2011). 

in the last few years the use of cervical pessary (a
silicone ring to close the cervix) was introduced in
clinical practice. cervical pessary is a simple and
non-invasive alternative that might replace the cer-
vical stitch operation and it could be removed at
around 37 weeks. arabin pessary is a flexible, ring-

like silicone pessary available in different sizes
 (arabin et al., 2003), relatively non-invasive. it is
easy to use, operator independent, it do not require
anaesthesia, and it is easily removed when necessary.
a possible complication with the use of pessary is
represented by changes in vaginal flora during
 pregnancy (arabin et al., 2003). however, there is
evidence from non-randomised trials concerning
some benefit with the use of cervical pessary in
 preventing pTb (abdel-aleem et al., 2010).

4.  Management of preterm birth 

prevention and treatment of pTb are crucial inter-
ventions to improve fetal/neonatal outcome. in many
cases, it may not be appropriate to consider interven-
tions as tocolysis, such as in advanced labor or in
case of intrauterine infection or placental abruption
(rcOG, 2011). it remains plausible that, for selected
women, such as those who require transfer for
neonatal care or time to complete a course of
 corticosteroids, there may be benefit associated with
tocolysis (rcOG, 2011). 

Thus, management of pTb is oriented to the
 stabilization both of the mother and the fetus and to
the transport of the fetus in uterus to allow delivery
in hospitals with resources to properly support
preterm infants; it consist in:

• monitoring fetal heart and uterine contractions;

• considering antenatal transfer of the mother and
fetus to equipped hospital to care preterm infants;

• administering antibiotics in case of pprOM;

• administering corticosteroid;

• if < 32 weeks, consider tocolysis.

Antibiotics and Preterm Premature Rupture of
Fetal Membranes 

preterm premature rupture of membranes (pprOM)
complicates 2% of pregnancies but is associated with
40% of pTb and can result in neonatal morbidity and
mortality (Merenstein and Weisman, 1996), due to
prematurity, sepsis and pulmonary hypoplasia
(rcOG, 2006) and in maternal infection and conse-
quently increased risk of chorioamnionitis. Maternal
infections are reduced in women exposed to antibi-
otics (King and Flenady, 2002) and antibiotic treat-
ment is associated with a significant reduction in
maternal infections and chorioamnionitis (Kenyon
et al., 2003), and with improved neonatal outcome
(Mercer et al., 2003) without side effect on child-
hood outcomes and children health at 7 years of age
(Kenyon et al., 2008a). unlike pprOM, antibiotic
therapy is not recommended in cases of intact mem-
branes, as associated with an increase in functional
impairment among children at 7 years follow-up
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(Kenyon et al., 2008b). erythromycin or penicillin
are the antibiotic of choice, since are associated with
a reduction in the numbers of babies born within
48 hours and who had positive blood cultures.
 Delivery should be considered at 34 weeks of
 gestation; the expectant management requires an
 assessment of the risks related to the development
of intrauterine infection (rcOG, 2006).

Antenatal Corticosteroids

antenatal steroids are associated with a significant
reduction in rates of neonatal death within the first
24 hours, respiratory distress syndrome (rDs), in-
traventricular haemorrhage, necrotising enterocoli-
tis, and patent ductus arteriosus (roberts and
Dalziel, 2006), and are safe for the mother. in the
lung, corticosteroids promote surfactant synthesis,
increase lung compliance, reduce vascular perme-
ability, and generate a greater response to postnatal
surfactant treatment. antenatal corticosteroids have
maximal effectiveness in preventing neonatal com-
plications of prematurity when delivery is within 2-
7 days after administration (crowley, 2000). 

The most extensively studied and used regimens
of corticosteroid treatment for the prevention of rDs
is represented by two doses of betamethasone 12 mg
given intramuscularly 24 hours apart or four doses
of dexamethasone 6 mg given intramuscularly
12 hours apart (rcOG, 2010).

Tocolysis

in some cases tocolytics are administered to the
mother to temporarily (48 h) delay threatened
 spontaneous pTb, facilitating the maternal antenatal

corticosteroid administration and the transfer to a
specialist unit (Greenfield and lamont, 2000). The
use of tocolytic drugs is associated with a prolonga-
tion of pregnancy for up to 7 days and is not associ-
ated with a reduction in perinatal or neonatal
morbidity (petraglia and Visser, 2009).

There are a variety of tocolytic agents in use. The
most common are oxytocin-receptor antagonists,
 betamimetics, magnesium sulphate, cyclo-oxyge-
nase inhibitors and calcium channel blockers
(Table i). in the absence of any clear evidence that
one tocolytic is more efficacious than another,
 relative safety (Table ii) is the main reason for
choosing one over the other. 

4.1. Oxytocin-receptor antagonists

Oxytocin receptor antagonists block oxytocin recep-
tors in the myometrium, preventing a rise in intra-
cellular calcium and thereby relaxing the
myometrium. atosiban is an oxytocin receptor
 antagonist specifically developed for the treatment
of preterm labor (usta et al., 2011). potential mater-
nal side-effects are relatively moderate: adverse in-
jection side reaction, nausea, vomiting, headache,
chest pain and hypotension (Moutquin et al., 2000).

4.2. β-adrenergic-receptor agonists

β-adrenergic-receptor agonists have been the most
widely used agents to treat threatened preterm labor
(anotayanonth et al., 2004). The β-adrenergic-
receptor agonists cause myometrial relaxation by
binding to β2-adrenergic receptors and subsequently
increasing the levels of intracellular cyclic aMp. an
increase in intracellular cyclic aMp activates protein

Table I. — Tocolytic agents.

Class of tocolytics Types Mechanism(s) of action

Oxytocin-receptor antagonists atosiban inhibits myometrial contractions and induces

uterine quiescence

β-adrenergic-receptor agonists ritodrine, salbutamol, Terbutaline bind to β-adrenergic-receptors increasing in-

tracellular levels of caMp; increase in caMp

initiate reduction in intracellular calcium, in

turn inhibiting muscle contraction

Magnesium sulphate at high levels displaces calcium fromsar-

coplasmic reticulum, thereby increasing repo-

larization time between contractions and

decreasing force of contractions

Cyclo-oxygenase inhibitors indomethacin inhibits production of prostaglandins

Calcium-channel antagonists nicardipine, nifedipine prevent entry of calcium in smooth muscle

cells by blocking calcium channels and sup-

pressing release of intracellular calcium stores
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kinase, which inactivates myosin light-chain kinase,
thus diminishing myometrial contractility (caritis et
al, 1991). The most common β-adrenergic-receptor
agonists employed in clinical practice is ritodrine
(cpiG, 1992). b2-agonists lack uterine selectivity
and can cause metabolic and cardiovascular side-
 effects. Most serious maternal side-effects are
 pulmonary edema, myocardial ischemia and heart
failure (smith, 2003b).

4.3. Magnesium sulphate 

Magnesium sulphate is commonly used to treat preg-
nancy-induced hypertension and though unlicensed,
is widely used for tocolysis in the usa (Greenfield
and lamont, 2000). it decreases uterine activity; one
possible mechanism of action is represented by its
competition with calcium for entry into the myo -
metrial cells through voltage-gated channels (Mercer
and Merlino, 2009). 

4.4. Cyclo-oxygenase (COX) inhibitors 

cOX enzymes are fundamental to the production of
pGs and inhibitors reduce uterine contractions
(loudon et al, 2003). cOX inhibitors are easily

 administered with few maternal side-effects. cOX
inhibitors, however, freely cross the placenta and can
interfere with prostaglandin homeostasis in the fetus
(Moise et al., 1988). The administration of indomen-
thacin (the most commonly used cOX inhibitor)
causes any adverse effects in the fetus during
 tocoly sis (cordero et al., 2007), that include oligo-
hydramnios, renal failure, premature closure of the
ductus arteriosus with consequent pulmonary hyper-
tension, persistent patent ductus arteriosus, necrotis-
ing  enterocolitis, and intraventricular haemorrhage
 (Vermillion et al., 1997). in fact, they can be admin-
istered before 32 weeks and for a maximum of
72 hours.

4.5. Calcium-channel antagonists

calcium-channel antagonists act inhibiting calcium
ions influx across the cell membrane, thereby
 decreasing the tone in the smooth muscle vasculature
(sanborn, 1995). nifedipine is the most commonly
used to inhibit labor; although has been shown to
have a more favourable neonatal outcome and better
prolongation of gestation, it is not licensed for
 tocolysis (blea et al., 1997).

Table II. — side-effect profiles of Tocolytic agents.

Class of tocolytics Maternal side effects Fetal side effects  Controindications

Oxytocin-receptor

 antagonists

hypersensitivity, injection-site

reactions

increased rate of fetal

or infant death 

none

β-adrenergic-receptor

agonists

Tachycardia and hypotension,

Tremor, palpitations, shortness

of breath, chest discomfort,

pulmonary edema, hy-

pokalemia, hyperglycemia 

Tachycardia Tachycardia-sensitive

maternal cardiac disease,

poorly controlled

diabetes mellitus

Magnesium sulphate Flushing, diaphoresis, nausea,

loss of deep-tendon reflexes,

respiratory paralysis, cardiac

arrest, suppression of heart

rate, contractility, and left

 ventricular systolic pressure,

and neuromuscular blockade

conficting data Myasthenia gravis

Cyclo-oxygenase

 inhibitors

nausea, esophageal reflux, 

gastritis and emesis, 

platelet dysfunction

in utero closure of

ductus arteriosus,

oligohydramnios,

patent ductus

arteriosus in neonate

(conflicting data)

platelet dysfunction or

bleeding disorder, hepatic

or renal dysfunction,

gastrointestinal or

 ulcerative disease,

asthma

Calcium-channel

 antagonists

Dizziness, flushing, hypoten-

sion, suppression of heart rate,

contractility, and left ventri -

cular systolic pressure, neuro-

muscular blockade, elevation

of hepatic aminotransferase

levels

hypotension,

 preloaddependent

cardiac lesions
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5.  Delivery of preterm infants

routine caesarean delivery of preterm or very-low
birthweight infants is controversial, but most
 evidence does not support the practice (Deulofeut et
al., 2005; riskin et al., 2004). neonatal intracranial
haemorrhage seems to arise commonly before, after
and during labor and delivery. For infants in breech
presentation, caesarean delivery might avoid trapping
of the aftercoming head and other manipulations that
could lead to trauma or hypoxia. Optimum delivery
of very-low birthweight babies might  nevertheless
appropriately lead to a caesarean  section without
labor because of complications  associated with
growth restriction, ruptured  membranes, cord pro-
lapse, bleeding, or expected  difficulty with vaginal
breech delivery (Grant et al., 1996).
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